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Program Management Challenges 7
to the Safe Return of the Space Shuttle to Flight ‘ P

e Columbia Accident

o Complexity of the Problem

e Technical Challenges

e Cultural and Organizational Challenges
 Classical Project Management Tradeoffs

e Conclusion



Program Management

Classic Program Management has 3 components

Cost, Schedule, and Content

This is an usual project management time for the Shuttle Program

Cost Is a significant concern
» Operations have ceased and all operating funds and personnel are
available for Return to Flight work

Schedule is not a driver
» Desirable to fly as soon as practical to support the International Space
Station (ISS)
e Schedule is set from technical milestones

Content is the only significant management concern
 How safe is safe enough?
 When have we done enough?
 How can we prove it?



Awiation 1n 1tself is not inherently
' dangerous. But to an even greater

| degree than the sea, 1t 1s terribly
 unforgving of any carelessness,
incapacity or neglect.




COLUMBIA

Ka 1CE & Dabris Team







5700
5400
| s0

2300

il
d -1
Contours of Valacity Mogniteds (fps) Jun 10, 2003

FLUENT 6.1 [2d, coupled imp, ska)









http://iss.sfo.jaxa.jp/iss/3a/pict/head_rms.jpg

External Tank




Condensate
drain *drip lip”
with foam insert

Condensate
drain “drip lip”




ET Return to Flight Baseline

As-Built Critical TPS
_Application Certification Plan

Redesigned Bipod Fitting

PAL Ramp

F ¥ |
TPS NDE Development |

LH2 | Intertank Ffénge Closeout
Debris Elimination

" LO2 Feedline
' Bellows Ice

=5 _ ET Camera '
= 4‘ (Enhanced In-flight Imagery)



LO2 PAL Ramp




Debris
Transport

% O
ol

8
el i
i

Damage Assessment




aT8-107 Mach ng. = 3.00 input template 17 Feb 2004
Mach= 3000, ~= 2.850, f= 0.130, Re= 2010
Matenak Foam, Densdy ;= 740 ibmAl’

Eeely 32 bajsclory ploled
Jprap dabr e oS Mook im0 plos J




Liquid Hydrogen Intertank Flange

Critical Debris Zone

o Critical debris zone previously
identified as +/-67.5° from Z axis, Feedline Fairing
Orbiter side of tank (GEEEN)
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Test articles in design and fabrication

System not a RTF constraint




Boom Installed on Starboard Sill
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'CARRIER PANEL

LANKET

Fabric or Metalslic
Overwrap

Insert Inflate Fill
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Strategy Based on Long-Term Affordability
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Budget Plan

Vehicle

FY05 Budget
(inflationary growth post 2009)

Exploration Missions

Human/Robotic Technolpg

Crew Explorationlehicle

International Space Station

—ﬁ Shuttle Exploration Research Objectives Lunar Mission

|
: Aeronautics and Other Science Activities
i

FY0o4 FYO5  FYO6 Fyor FY08 FY09 FY10 FY1l FY12 FY13 FYl4 FY15 FY16 Fyi7  FY18

NOTE:

Exploration missions — Robotic and eventual human missions to Moon, Mars, and beyond

Human/Robotic Technology — Technologies to enable development of exploration space systems

Crew Exploration Vehicle — Transportation vehicle for human explorers

ISS Transport — US and foreign launch systems to support Space Station needs especially after Shuttle retirement

FY19 FY20
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Key:

V' Activity has Occurred

V' Activity Scheduled to Occur
V Critical Path

V' Schedule in Jeopardy

Data Sources

1. USA Schedule Status 2/20/04
2. Feb 19 SFLC Meeting

3. Shuttle Program Reviews
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Origins of Standards
and Requirements

FEDERAL LAWS
EXECUTIVE ORDERS

FEDERAL REGULATIONS

OSHA ITAR USAF/RANGE  EPA

NASA STANDARDS
NPG, NPR, NPD, NMI 110 TITLES

~45,000
STANDARDS

KSC STANDARDS JSC STANDARDS MSFC STANDARDS SSC STANDARDS

SSP LEVEL Il REQUIREMENTS
NSTS 07700 PROGRAM REQUIREMENTS
INTERFACE CONTROL DOCUMENTS
EMI REQUIREMENTS
LAUNCH COMMIT CRITERIA
FLIGHT RULES
OPERATIONS MAINTENANCE REQUIREMENTS

SSP LEVEL Il REQUIREMENTS






Comparison of

122 feet Length

78 feet wingspan
173,500 pounds Empty

(dry)
weight
April 12, 1981 First flight B737-100 April 9, 1967
(-900 Nov 20, 1997)
To low earth orbit: Payload 52,500 pounds
56,000 lbs Crew of 2 + 189 Passengers
(including crew of 7 & provisions)
SHUTTLE EXTERNAL TANK: Fuel 6,875 US GAL = 55,000 pounds

DRY 66,000 LBS; LOADED 1,655,600 LBS
SHUTTLE SRB (EACH):

EMPTY 192,000 LBS; LOADED 1,292,000 LBS
SHUTTLE SYSTEM DRY WEIGHT:

173,500+66,000 + 192,000 + 192,000 = 623,500 LBS
ORBITER ONBOARD PROPELLANT LOAD (OMS + RCS):

23,876 + 7,256 = 31,091 LBS
SHUTTLE SYSTEM PROP WT:

1,100,000 + 1,100,000 + 1,589,600 + 31,091 =
3,821,000 LBS
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If it was easy, everyone would be doing it!
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